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ABSTRACT

In this time of high cost, it is important not to
focus on tutorial computer-assisted instruction (CAI) as the only way
to use a computer effectively in instruction. Tfeacher controlled
CAI--clasgrocm use of CAI, augmented by a television
display--provides one alternative. Non-tutorial classroom
demonstrations can be arranged in business education, in science, and
in statistics. Simple games with a computer can be played by a
Mathematics class and, also, by a Language Arts class. Another
alternative, not usually considered as being part of CAI, is class
use of information retrieval. High cost may even be justified when
computers are used to teach about computers. A computer program for
determining whether to remt or to buy a computer system is given. (MF)
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TEACHER CONTROLLED COMPUTER ASSISTED INSTRUCTION

Norman T. Bell
Robert D, Moon
Michigan State University

INTRODUCTION

It would be unwise to consider any aspect of computer assisted instruction
as being a part of normal classroom operation without simultanecusly considering
cost. Firancial feasibility of computer assisted instruction is a subject which
has been used both to support and discourage its use. Most cften when the fin-
ancial feasibility is used in suppbrt of CAI, it is. spoken of in terms of
future applications. Because of.the costs, present CAI systems have been justi-
fied in terms of special apﬁlication, experimentation, and are cited as specific
examples of methods of helping students who are not learning effectively under
normal procedures.

Not until experimentation and plans for the future are supplimented by
tangible evidence of financial feasibility will CAI become much more than an
experimental tool or novelty for the affluent or government-supported school
systems. This paper will examine ways of using CAI in the classroom and attempt

to determine which of the ways may now be feasible in terms of costs.

A CAI COMPUTER SYSTEM
In considering a CAI computer system there are two major areas which must
be examined., These are computer hardware and instructionally oriented software.
The primary consideration of soféware in this paper will be in connection with

intended uses., With razspect to procuring the necessary computer hardware, there
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are three options available to a potential user. These are (1) rental of
time-sharing system, accessed by compuﬁer terminals, (2) rental of the total
system, and (3) purchase of the total system. These options will be examined
individually in terms of approximate cost per student hour.

Option 1: Rental of time

A survey of the rosts associated with the use of nineteen commercial

systems is presented in Figure 1. Raw data for this figure were drawn from

Figure 1: A Cost Survey of Time-Sharing Commericial Firms With a CAI
Language Capability.
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19 Commercial Firms
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computer research corporation (1968). From this survey it appears that a reason-
able cost range of time~shared equipﬁent is 10 to 15 dollars per hour. The range
of cost fqr each system was determined by combining costs of connect time and

compute time, The range was established with the low estimate indicating cost



~3=

of connect time and the high estimate indicating ost of one half m;nute of
campute_tﬁne added ;o each hcur of connect time. In some cases the range
includes variable terminal ccsts. It must be noted that only abouﬁ one quarter
of the systems studied has an instructioﬁally ériented language, other than
BASIC, available to its uezrs. This tends to suggest that these systems have
been instituted mainly for the commercially-oriented users,

Options Z and 3. Rent or buy complete computer system

Following ié a partial 1list of questions which a potential user must
consider:in deci&ing whether to rent or buy the computer system for CAI.

‘'l., What increaseliﬁ staff is needed to operate the computer gystem?

2, What costs are-incurred for these additional staff?

3. Will the acquisition of such a system allow a re&uctiqn in tﬁe
teaching staff?

4, 1If such a reduction is possible, what savings will be réalizgd?

5. What is the maximum number of.students”to be éerviced individua11§
at one time?

6. Will the coﬁputer system be used for'activities other than
instruction? |

7. Among the systems being considered, what instructionai programming
languages are ayailable?

8. Do any of the systems have available instructional programs which
'meét the needs of the students in the school system?

9. If the decision is to be the computer system,‘what type of depre-
ciation schedule is to be used. - ,

Because of the number of variables which must be handled simultaneously, mény

of these questions have been incorporated in a conversational computer program
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designed to assist potential users in their investigations of the cost.of
owning or brenting a CAI system. Figurés 2 and 3 represent sample output of
this program. It must be -noted that while this program has been designed
to assist .J".n determining cost per student hour of operation, there are a
number of other factors which must be considered in the acquisij:ion of such

a system.
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CAI SYSTEM COST ANALYSIS

ARE YOU GOING TO RENT OR BUY THE CAT SY TEM?
RBUY
HOW MAWY TFPMINQLS DO YOU WISH TO HﬂVF’
(WHERE POSSIBLE ANSWER WITH NUMEERALS)
O
15 30 45 6O

‘HOW MANY ADDITIONAL STAFF WILL YoU NEED FOR THIS -SYSTEM?

0:
7

.WHAT_IS THE AVERAGE SALARY OF ADDITIONAL STAFF?

a:

9500
HOW MANY TEACHERS WILL BE REPLACED WITH THIS
O

8]

CAI SYSTEM?

WHAT IS THE AVERAGE NUMBER OF HRS/WK THAT A TERMINAL IS USED?

0O:
. 30
WHAT IS THE COST OF THE COMPUTER?
O:
756540
WHAT IS THE COST OF ONE TERMINAL?
0.
6500

" WHAT IS THE MONTHLY VALUE OF -THE SPACE OCCUPIED BY

0. -

1000
WHAT IS THE NUMBER OF MONTHS USED FOR THF
DEPRECIATION SCHEDULE FOR THE EQUIPMENT?
O:

60

"0MPUTER7

. ‘;_«F.A..,

DO YOU PLAN TO USE THIS COWPUTER SYSTEM FOR ADMINISTRATIVE

DATA PROCESSING?
“YRS

WHALT PERCENTAGE OF THE TOTAL EAPFNPI”URE FOR THIS SYSTEM
WILL YOU ALLOCATE TOWARD ADMINISTRATIVE DATA PROCESSING?

0:
35 .
THE COST PER STUDENT HOUR Is 6. 57383 '3.55701

. Figure 2

2,5514

2,04859

DOLLARS
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CAI SYSTEM COST ANALYSIS

ARE YOU GOING TO RENT OR BUY THE CAI ESYSTEM?
RENT .
HOW MANY TERMINALS:DO YOoU WISH T0 HAVE?
(WHERE POSSIBLE ANSWER WITH NUMERALS)
0O:
15 30 45 60
HOW MANY ADDITIONAL STAFF WILL YGCU NEED FORF THIS SYSTEM?
0.
7

WHAT IS THE AVERAGE SALARY OF ADDITIONAL STAFF?
0. :

_ 4500
HOW MANY TEACHERS WILL BE -REPLACED WITH THIS CAI SYSTEM?
0. :

0 .

WHAT IS THE AVERAGE NUMBER OF HRS/WK THAT A TERMINAL IS USED?
Ns :

) 30°
WHAT IS THE MONTHLY RENTAL OF THE COMPUTER?
0

16510 ,
WHAT 1S THE MONTHLY RENTAL OF OIE TERMINAL?
O '
200
WHAT IS THE MONTHLY VALUE OF THE SPACE OCCUPIED BY COMPUTER?
0.
1000 4

DO YOU PLAN TO USE THIS COMPUTER SYSTEM FOR ADMINISTRATIVE
DATA PROCESSING? -
YES ) :
WHAT PERCENTAGE OF THE TOTAL EXPENDITURE FOR THIS SYSTEM
WILL YOU ALLOCATFE TOWARD ADMINISTRATIVE DATA PROCESSING?
0 :

‘ 35
THE COST PER STUDENT HOUR IS 8.32768 4.,662u7 3,44073° 2,82986

Figure 3

DOLLARS

1
3
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Figure 4 shows the cost for computer configuration which can support CAI.
The cost of one dollar per stueent hour is mede on claims of a-10,000,000 dollaf
plus system yet to be implemented. Excluding this value a reasonable range fo?
costs appears to be 3 to.7'dollars. Other studies, Kopstein anq Seidel (1967),
Silbermand and Filep (1968), and Bitzer andVSlottow (1966);lfor example, imply

that for the present CAI costs are higher than traditional instruction, but are

optimistic concerning future costs.

Estimated Cost Per Student Hour For Various CAI Systems

Figure 4.
Number of Terminals
Purchase Cost . . .
of System 1 5 10 15 30 45 60 | 1000
*120,000 4.50 2.50 1.60 1.25
650,000 3.75
850,000 6.50 3.75, 2.80 . 2.30
900,000 7.00 | 4.00 | 3.00 | 2.50
900, 000 3.5 |
*%10, 00C, 000 | e o | 1.00

*The figures for more than 1 terminal have been demonstrateu only with Fortran
as a 1anguage. ,

#%This estimate is on projettion of a systen which has been released but has
~not been demonstrated in a CAI mode.

Financial Conclusions

In most school systems even the cost of one dollar per student hour would
limit extensive use of a computer in a tutorial mode. If a class of 30 students

were to use a computer only 20 minutes per day per student they would use about
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$200 of time per month at the one dollar figure. At $4 per student hour, which
appears more realistic on presently available systems, the cost would be $800
per month, At commercial rates of $10 per student hour, the cosf would be $2900
per month, Even having the students use the system 20 minutes per day could at
nost enrich instruction and would likely not reduce teacher cost, which means
these are additional costs. The above figure aléo assume theré is little or no
cost for instructional prograﬁming which is rarely the case.

Thus an analysis of present costs raises the question "Can or should the
computer be a part of a normal instructional program?" The answer to this ques-
tion might in part be.suggested by a second question, "Are‘educators focusing too
strongly on tutorial applications of.the computer." The remainder of this paper
will examine_sevéral non-tutorial uses of tﬁe computer in instruction. The
examples are drawn from Michigan State and local school systems.

Computers for What?

‘A crucial question needs to be considered--"is it more importaﬁt_for people
to be learning from computers or abouf domputers?" A review of CAI appiicétions
in elementary and secondary schcools would indicéte that the majority of‘efforté
have been tutorial in natureé. However, the growing use of éompﬁtér in our

cuiture indicates it is extremely important to learn about compufers. Such a

yieﬁ has amply document in the ggpoft of the President's Science Adviédry Commitéee
(1967). The ideal answer then ma& be to learn about,computer.while 1earniﬁg from
the computer, It appears some of the most financially feasible'instructidnél

uses of the computer may be those which alsé aid in an understanding.of the
compﬁter. | |

Criteria for Instructional Decisions Concerning Computers

The following criteria may aid the potential user in decisions related to

instructional applications of the computer:
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A. The Computer as the Medium of Instruction

1. The computer performs tasks rclated to the instructional
objectives which cannot be done as effectively in any other
manner. '

2. The computer performs tasks related to the instructional
objectives which cannot be duplicated at less cost and with
reasonable effort by some other method.

3. The use of the computer provides better motiwviation for -
meeting the instructional objectives than any other readily
available method.

B. The Computer as the Object of Imstruction

The students learn:

1l. . about how a computer functions,

2. about the type of functions a computer is best capable of
doing,

3. to communicate with a computer via some ..evel of programing
‘or interactive language.

C. Availability of Software
1. Programs exist to- dh the desired instructional task.‘

2. Teache,.s can readily program the’ system to do the desired
' task

3. There exists computer aided programing which will build a '
: program to perform the desired .tasks. . .

D. instructional »Control and Student—to—Terminal Ratio
. 1. Teaeher.,control's a demsnstration terminal in the classroom.
‘2. A small grsuli of students works siﬁxultaneously at one terminal.
3 There is one student per terminal at a given time.
These -criteria will’ now be illustrated and applied in the following examples

of instructional programing.
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Examples of CAI Programs Designed for Non-Tutorial Use

The six sets of examples, chosen from various subject matter areas,
represent some of the possible types of non~tutorial CAI. Each of these
examples will be presented with a brief discussion of the program and its
implications in instruction. Wheres necessary suggestions for implementation
will be offered.

Business Education

Fiéures 5.1 through 5.3 illustrate several programs relating to time
financing. These programs have been constructed so they can be used by the
teacher for classroom demonstrations. For such a demonstration, the teacher
solicits from the student values for the input variables of amount of loan,
rate of interest, and length of loan. It should be noted that multiple
values may be used for any single variable, thus allowing fur a large
number of students to select a value for a variable. It should alsc be
noted that an immediate comparison of total payments may be made simp. by
instructing the computer to used stored data in the desired manner. Through
this operation the student may be made aware of the computer operating as a
computer, for example by requesting the computer to display the‘program so
és to determinelwhere the data are stored.

For optiﬁum learning with the one-termiﬁal—per-ciass model, it is
desirable that the whole class be able to see the computer output as it is
printed. Various means have been provided for group displays of computer
output. OQur experience has indicated that a closed-circuit television
system,‘cogting less than $600, has proved to be most effective. With such

a system additional monitors are used as the class size increases.
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PAY
WHAT IS THE AMOUNT OF THE LOAN?
O: .

5000
WHAT IS THE INTFEREST RATE PER YEAR?
gJ: -

10
HOW MANY MONTHS IS THE LOAN TO RUN’
0:

12 24 36

YOUR MONTHLY PAYMENT = 432,57 230.72 161,33
REMEMBER THAT TAXES AND INSURANCE ARE
. NOT INCLUDED IN THIS PAYMENT.

vPAYLOV

7 PAY
[11] ‘\WHAT IS THE AMOUNT OF THE LOAN?'
[21] A+l
(3] ‘WHAT IS THE INTEREST. PATE PER YEARZ?!
[ul T«(0s12)+100
(51 "HOW MANY MONTHS IS THE LOAN TO RUN?®
(6] M«
(71 P(AxTx (14T )*eM)+ (((1+I)*M) 1)
(8] 'YOUR MONTHLY PAYMENT = '":;(L(0.5+Px100))+100

el 'REMEMBER THAT TAXES AND INSURANCE ARE !
£10] 'NOT INCLUDED IN THIS PAYMENT.'

v

M
12 24 36

P
439:574 230,722 1€61.334

MxP . )
5274.89 5537,.,33 58B08.03

PAY
WHAT IS THE AMOUNT OF THE LOAN?
0: '

15000
WHAT IS THE INTEREST RATE PER YEAR?
O: -

6.5
HOW MANY MONTHS IS THE LOAN TO RUN?
D.

. 120 240 360
YOUR MONTHLY PAYMENT = 170.32 111.84 9u,81
REMEMBER THAT TAXES AND INSURANCE ARE
NOT INCLUDED IN THIS PAYMENT
MxP
20438,7 26840,7 34131.,7

Figure 5.1
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LOAR
LOAN PROGRAM

- - - -

WHAT IS THE AMOUNT OF THE LOAN?

a:

1000
WHAT IS THE INTEREST RATE PER YFEAR?
a:

.7

HOW MAY MONTHS IS THE LOAN T0O RUN?
a: '

i2

AMOUNT = 1000
INTEREST PER YEAR 0.07
NUMBEHK OF MONTHS = 12

PAYMENT _____ INTEREST ___ BALANCE
86,53 5.83 919,31
86.53 5.36 838,14
86.53 4,89 "756,.,51
86,53 4,41 674,39
86,53 3,93 591,8
86,53 3.45 : 508,73
86,53 2.97 425,17
86.53 2,48 341,12
86,53 1,99 256,59
86,53 1.5 171,56
86.53 1 86.03
86.53 0.5 0,01

TOTAL PAYMEMTS = 1038,31
TOTAL INTEREST =38.,3212

Figure 5.2
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Science

Figure 6 shows a typical application from the area of science.
Instructionally, such a program would be utilized by the teacher in a
mode similar to that of the example from business education. It may be
deéirabie for the teacher, working with the class, to use the data generated
from the class input to derive a mathematical model. The savingg in time
compared to that required by laboratory replications is obvious. There
ére numerous other such applications possible in tﬁe area of science.

Statistics

Figures 7.1 through 7.5 illustrate some of the many interactive
statistical programs applicable for instructional use. In a course in
experimental design, data for each student or group ofzgfudents Qere

randomly selected from given distributions and stored in the computer.

The students were given a description of the hypothetical conditions of

how the data were collected. The students then could make use of any of
a number of statistical tests for the purpose of analyzing data. For
these types of exercises students operated both singly at the computer
and in small groups. Figure 7.1 illustrates the display of two stored
distributions and an analysis of these using linear regression. Figure 7.2
illustrates a program designed to display ordered frequency distributions.
In this example 100 randomly generated scores ranging from 1 to 10 were
used. Finally, a conversational one-way analysis of variance is depicted
in Figure 7.3.

Figures 7.4 énd 7.5 show the.results of an instructional demonstration

related to sampling. As indicated at the top of Figure 7.4, A'is a
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WIAT UNITS OF PRESSURE DO YOU WISH TO USE?

MM

WHAT UNITS OF VOLUME DO YOU WISH TO USE?

200 400 8GO
100 &L,

200

400

800

1600
3200

L.

L.

L-
L.
Lo

200 300 400

L.
WHAT IS THE PRESSURE?
0O:

- 805
WHAT IS THE VOLUME?
O:

' m
ds
300
‘800 MM
CTVE 1
3200 MM
1066,67 MM
640 MM
400 MM
200 MM
CPVE 100
200 MM
200 MM
200 MM
200 MM
200 MM
200 MM .
CPTE 100
200 MM
200 MM
200 MM
200. MM
200 - MM
200 MM
200 MM
200 MM
CTPE 400
400 MM
800 MM
1600 MM
3200 MM

WHAT IS THE TEMPERTURE IN o KEﬁVIN?

300 o KELVIN

300 o KELVIN
300 o KELVIN
300 o KELVIN

300 o KELVIN

300 o KELVIN

1600 3200
1875 o KELVIN
3750 o KELVIN
7500 o KELVIN
15000 o XELVIN
30000 o KELVIN
600060 o KELVIN

500 600 700 800

5.33333 L. 100 = KELVIN
10.6667 L. 200 o KELVIN
16 L. 300 o KELVIN
21.3333 L. 400 o KELVIN
26,6667 L. 500 =< KELVIN
32 L, 600. o KELVIN
37.3333 L. 700 o KELVIN
42.6667 L, 800 o KELVIN
800 1600 3200
21,3333 L. 800 o KELVIN
10.66867 L. 800 o XELVIN
5,33333 L. 800 e KELVIN
2.66667 L. 80O

o KELVIN

Figure 6
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138 138 133 131 128 128 126 28 125 124 124
124 123 123 123 123 120 119 118 118
117 117 116 116 116 115 115 115 114
113 113 113 112 112 132 111 111 110
110 109 109 108 108 108 108 1066 105
105 105 104 103 103 102 101 101 101
100 100 100 100 99 9y 98 97 94 94 93
92 89 88 179
MAT
68 64 56 57 50 57 43 47 28 57 42 64 49
61 47 57 46 us 59 57 37 17 u1 50 36
46 60 34 60 15 27 50 56 50 49 55 43
61 23 38 47 30 36 31 39 28 57 41 54
49 y1 28 42 31 51 54 4§ 23 34 25 26
37 38 u4s 26 28 30 37 27 28 15
IQ@ REG MAT
WHAT IS THE NAME OF YOUR LEFT VARIABLE?
1Q
WHAT IS THE NAME OF YOUR RIGHT VARIABLE?

MAT

TO0 PREDICT MAT FROM IQ USE THE EQUATION (
T27.01246737+0.5278037466IQ)
70 PREDICT IQ FROM MAT USE THE EQUATION (
88.,01785291+40.5378905031MAT )
R=0,5811135005
T EQUALS 5.931380776 1THERE ARE 69 DEGREES OF FREEDOM

PREDICTED MAT=

PREDICTED IQ=

Figure 7.1
ARM ?109p10
SCORES_______ FRo e CuM. FR. ____CUM. PCT. __ Z:-SCORES
10 10 100 100 1,627
; 9 11 90 90 1,277
- 8 5 79 79 0.926
! 7 11 74 74 0.575
! 6 8 63 63 0.224
; 5 15 5 55 ~0.126
g 4 7 40 40 T0.477
| 3 10 33 33 ~0.828
j 2 16 23 23 1,178
| 1 7 7 7 1,528

Figure 7.2
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TiWAY

0:
Uy

HOW MANY GROUPS DO

=17~

YOU HAVE ?

ENTER YOUR GROUPS ONE AT A TIME.

HIT
GROUR 1
0.
.34 56 43

GROUR 2
a:

34% 45 3w
GROUR 3
0:

12 32 12
GROUR 4
g

89 87 89

S$5B=29007.66667

DFB=3 DFW =586

MS5B=9668,222222

F=63.27827812

CELL MEANS

43,.86666667 22

THE RETURN KEY AFTER ENTERING FEACH

45 56 #5 34 32 34 u5 65
32 11 12 21 13 14 16 32

14 16 31 11 13 14 21 16

‘88 67 76 65 67 45 78 65

55H=8557.066667
DFT=59
MSW=152.8047619

18.66666667 73

Figure 7.3

GROUP.

67 u5 34

12 17 15

13 21 22

34 77 87

23

32

67

SST=37564.73333

87



A
2 2 3 4 5 & S5 4 3 4 4 5 6 7 8 7 8 9 3 2
ARM A

SCORES _______ FRu oo - CuM. FR. ____ cuM, PCT. ___ZzSCORES
g 1 21 100 1,979
8 2 20 © 95,24 1,522
7 2 i8 85.71 1,066
6 2 15 76.19 ¢.609
5 3 14 66.67 0.152
y y 11 52.38 T0.304
3 3 7 33,33 ~0,761
2 3 y 19,05 “1.218
1 1 1 4,76 1,675

ARM (105 RG A)

SCORES__ . ____ FR. _________ CUM. FR. ____ CUM. PCT._ ___Z-SCORES
9 y 105 100 2,03
8 11 101 96.19 1.569
7 10 90 85,71 1,107
) 10 80 76.19 0.646
5 10 76 66.67 0.185
y 21 60 57.14 T0,277
3 22 39 37.14 ~0,738
-2 12 7 16.19 T1,2
1 5 5 4,76 T1,.661

MEARN A

4,66667

' MEAN AV

4,6

, STDEV A4

2.18944

STDEV AV

2,16729

Figure 7.4
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g 8 8 7 7 6 6 5 5 § 4 4 4 4 3 3 3 2
. 106 SAM b _
WHAT DISTRIBUTION DO YOU WISH TO USE?
Od: :
4 |
DO -YOU WISH 70 SEE THE DISTRIBUTION OF SAMPLE MEANS?
NO ’

THE MEAN.  OF THE SAMPLE MEANS = 4.7525
THE STANDARD DEVIATION OF THE SAMPLE MEANS = 1.,067u41

100 S4AM 8 :
WHAT DISTRIBUTION DO YOU WISH TO USE?
O:
A ‘
DO YOU WISH TO SEE THE DISTRIBUTION OF SAMPLE MEANS?
NO

THE MEAN OF THE SAMPLE MEANS = 4,56
THE STANDARD DEVIATION OF THE SAMPLE MEANS = 0.704819

100 SAM 16
WHAT DISTRIBUTION DO YOU WISH TO USE?
a:
A,
DO YOU WISH TO SEE THE DISTRIBUTION OF SAMPLE MEANS?
NO .
THE MEAN OF THE SAMPLE MEANS = 4.62375
THE STANDARD DEVIATION OF THE SAMPLE MEANS = 0.u465948

MEAN A
4,66667

(STDEV A)+4
2,18944 1,07472 0,729814 0,54736

Figure 7.5
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distribution of scores. For sampling purposes a program has been written
which treats A as an infinite population with scores distributed in the
same proportion as the A indicated at the top of the figure. The lower
half of Figure 7.4 illustirates a sample of 105 scores randomiy drawn from
the population A. Next the mean of the population A is shown followed by
the mean of the sample (N=1055. Similarly the two standard deviations are
displayed.

In Figure 7.5 this eame population is used as the basis for the examination
of distributions for 100 repeated samples of sizes 4, 9, and 1l6. Students
are able then to compare empirically~derived standard deviations of sample
means with theoretical val:és and draw conclusions about existing relation-
ships.

Mathematics

Figures 8.1 and 8.2 demonstrate a simple game which can be played
with the computer. The game has *“een used ;o illustréte mathematical
conicepts relating to remainders upon devision by a given -iumber., The game
may be played in a class with teams of students attempting tc derive the
algorithm which. will enable them to beat the computer. As wag indicated
in the discussion of instructional uses of the computer in the area of
science, there are numerous other applications in mathematics.

Language Arts

The programs shown in Figures 9.1 and 9.2 illustrate a simple word
game used for the purpose of developing vocabulary. Because of the nature
of this game, it is evident that to change the game, the words would have

to be repzatedly replaced. To rewrite the program for each new set of words
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9 NVHI SSAT ASO00HD ¢AAOW ANO NI

‘SNIM HAINdWOI HHI iX¥Y¥0S
T SAXVL YAILNdAOI AHL
h
‘0
GINVH NOX 04 XNVW MOH JAOW HNOX
LEHEL
SHDILS 9 J4V AHAHL
¢ SHAVE HALNIWOD HHL
e
0
¢INVM NOX 04 ZNVH MOH HAOW HNOX
RERRRERERR
SHOILS TV H4V AHARL
h SAXVI dALNdWOO HI
LSVT
¢ILSVT 40 LSYIA AAOW 0L IANVM NOXx o0d
: h
‘0

dXVL NVO NOX SHDILS 40 YAYWAN NNWIXYWN AHL SI IVHM

ST
0

‘00T V QAV OT WNAJMIAY HAGWAN V FSOOHD (HELIM XVId OF HSIM NOX 0d SAIILS XINVAW MOH

WIN

Figure 8.1

O

Aruitoxt provided by Eic:

E
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TIFTCSETIFTRIITIL ¥ 1Y

Ve NVHI SSET HSO0HD ¢AAOW dNO NI AXVI NV2 NOX SHOILS 40 YAGHWAN NNWIXVAW FHE SI IVHM

00T V UNV OT NAAALAA -JALWNN V ASO0HD (HIIM XVId OF HSIM N0X 04 SHIOILS XNVHW MOH

NIM N0Z
S
. 0
SINVM NOX 0Q XNVHW MOH FAOW HNOX
AR
SAOILIS 9 AUV AHAHT
S SANVE HAINANOI HHE
4
0
SINVM NOX 0Q ANVW MOH HAOW ¥N0X
L1

NERNRRRERNRY
SAOILS €37 BHY FHAHL

Riclhicany

8 SAAVI HAINdWOI AHL -

T
0
SINVM NOX 00 XNVW MOH AAOW HNOX
e
SAOILS T2 A4V HYFHI
6 SANVL HALNdWOI AHT
h
0
SINVH NOX 00 XNVH MOH AAOW dNOX
RN RN R RN RRRRRRRRANY
SADIZS St AHV FYAUI
9 SIAAVI HALNAWOD FHI
€
0
SLNVM NOX 04 XNVH MOH HAOW HNOX

R NN RN RAN RN RN

SAOILS hh 44V JYFHTL
L SAAVL YAINAWOO AHI
9
L4 “ D
¢INVM NOX 04 XNVW MOH HAOW 4NOX

RN R R NN RN RN RN NN RN RN RN RN RN

SXJOILS LS HYV JHAHL

h SHAVI 4ALadW0O JHI

LSVT

¢ISVT 40 ZSYIA JAOW 0L INVA NnOX 04
)

0

19
‘0

HIN

Figure 8.2

O

Aruitoxt provided by Eic:

E
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*SATYOTVD 40 WNARINIW V 40 NOILIAQV

NIVH 40

HITAYYE 40

Xayvi 40

77144 40

LSHLNOD 40

NIVED d0

JHL HII# Y3IVH 0L A2I QIONVHO NOX iIVAHD

ATdRYX A

dIdHNVXH

ATdRVYH

dTdNVXH

ATdRVXH

dTdNVXE

AL VM
ayoM AHy S5dNI
NV 40 0I ¥VINHIS SI AHOM ILXAN AHL

qaLvI
: ayoM dHL SSANI
Ewmcg&t<QbEHmmHQmQ&&kmamm&

aLv7
ayoM dHL SSdANI
Ny HO 0F HVINWIS SI adoM IXAN 3L

qJ0v1
ayoM 4HL $5and
NY 4O 0L HVINWIS SI adOM LXAN Jil

q29vd
ayoM dHI $54N9
NV 40 O HVINWIS SI d¥oM IXAN AHI

q914

NIVOV XYL

40IA HIIM SAWXHY ayoM AHI *ZHIH
: NIVd

ayoM dAHL SSdnNd
NV 40 OF YVINWIS SI a¥oH IXAN HHI
40I Q¥0M AHLI HIIM SIAVLES AWV HHT

*YAIIAT YAHIONYV Ol HALLAT V AONVHO 40 ‘XVHV axvi ‘aav
VW noX °*GALVIIANI AYOM AHL ANVW OF AWIL V IV 4ILLIAT JNO

aqyof HAAID AHL HONVHO

P4y SATINY AHL  CAWVH a40H HVITIWNVA

v 40 NOILVIHVA V SALVHISNOWAA AONANDAS TYNOILONILSNI SIHL

Sax

SANVH SIHL Y04 SNOIZONYISNI aAddN Nn0X 04

HARVOANM

O

Figure 9.1

Aruitoxt provided by Eic:

E
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LOADG | 1
HOW MANY QUESTIONS DO YOU HAVE ? 5
0. ;
6
WHAT WORD STARTS THE GAME ? :
ICE : . ;
WHAT IS THE WORD FOR QUESTION 1  » %
RICE
WHAT IS THE SIMULAR WORD FOR QUESTION 1  ?
GRATN
WHAT WORD IS TO BE A HINT FOR QUESTION 1 7
VICE
WHAT IS THE WORD FOR QUESTION 2  ?
RACE
WHAT IS THE SIMULAR WORD FOR QUESTION 2  »
CONTEST
WHAT WORD IS TO BE A HINT FOR QUESTION 2 7
PACE o
WHAT IS THE HORD FOR QUESTION 3 % ‘ %
LACE |
WEAT IS THE SIMULAR WORD FOR QUESTION 3  »
FRILL
WHAT WORD IS TO BE A HINT FOR QUESTION 3 7
FACE.
. WRAT IS THE WORD FOR QUESTION u 7
LATE
WHAT IS THE SIMULAR WORD FOR QUESTION & 7
TARDY
WHAT WORD IS TO BE A HINT FOR QUESTION &  ?
FATE
WHAT IS THE WORD FOR QUESTION 5 7
LATER -
WHAT IS THE SIMULAR WORD FOR QUESTION 5  »
TARDIER -
WHAT WORD IS TO BE-A HINT FOR QUESTION 5  »
WAITER
WHAT IS THE WORD FOR QUESTION &  ?
WATER
WHAT IS THE SIMULAR WORD FOR QUESTION & 7
RATN
WHAT WORD IS TO BE A HINT FOR QUESTION &  »
DAUGHTER

WHAT IS YOUR CLOSING STATEMENT ?
GREAT! YOU CHANGED IN

v
CE TO WATER WIH

v ’ ;
TH THE ADDITION OF A MINIMUM OF CALORI

Figure 9.2
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.woﬁ;d involve more effort than is justifiable. For this reason, another
con?e:sational_program has beeﬂ deéigned to enable the teacher to input new
sets of words. The sample output (Figure 9.2) shows that even a teacher
with no spacial programiné abilities can input the new words. In fact,
this conversational'prog:am may also be used by students to build new

games for other students to play. Thus students gain bdtb by playing ﬁhe
game and by building games for qther students to play. |

Information Retrieval

Thére is-a definited need to expand our concept of héw computers ﬁay
assist in instruction. One example normally not considered as beihg_paft
of CAI is the storing, selecting and organizing of information;,-Studehts
’and instructors at Michigan State University have been using BIES'(Basid _
Indexing and Retrieval System), Vinsonhaler (1968), to search and retrieve
documents from two large files. The first of theée files contains.over ;
6000 abstracts in the area of computer applications in eduéa;ion; The
-second contains about 2500.abstracts concerned with verbai 1earning éndl
concept le#rning, (Byeré, 1968). With these'compﬁte; seﬁrc@eé,providing_‘ 
otherwise unobtainable materials for studeﬂts, theré is obviopé assistaﬁée
in instruction. Also with computer searchiﬁg'fhe student learns more about
the use of computers at the same time he is obtaining the ;nformafion
relevant to his studies.

Conclusion

There are many ways to use effectively a computer in instruction. While
tutorial‘uses represent one area of use, it is important not to focus on this

mode as the only use. The present costs of tutorial CAI appear to make it



-26-

inappropriate for most.elementéry and-seconda:yAschools. However, it ié_"
well to note that there are some high cost small size classes in universities
and secondary schools whére tutorialbcAI may'prove to be less expensive than
traditional methods of instrucfion.

The cost per student hour of CAI ﬁay be reduced if there are many
students cperating from one terminal. The classroom use of CAI, augmentéd
with television, appears to be one very effective method of accomplishing
this many—fﬁr—ode relationshipf Using ;he'computer in this manmer there
are wmany areas of instruction which can be presented more effectively -
and less éxpensively than the tutorial or other traditional methods.

The expanding use of computers in our society makes knowledge of
computers increasingly important. Because of this, instruction from
computers is best justified when it also teaches about the computer.
Learning about computers and how to use them may justify the use of CAI
even in situations wheré there are less expensive way to provide instruction.

Hence, this exploration in the area of teacher-controlled CAI may
provide a means of bridging the gap during this timg of high costs, and
in so doing alsc may provide the experimental situation needed for the
development and testing of materials which will be increasingly in demand

in the event of successful cost reduction in the hardware area.
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